Recent findings indicate that pedunculopontine tegmental nucleus (PPTg) neurons encode reward-related information that is context-dependent. This information is critical for behavioral flexibility when reward outcomes change signaling a shift in response patterns should occur. The present experiment investigated whether NMDA lesions of the PPTg affects the acquisition and/or reversal learning of a spatial discrimination using probabilistic reinforcement. Male Long-Evans rats received a bilateral infusion of NMDA (30 nmoles/side) or saline into the PPTg. Subsequently, rats were tested in a spatial discrimination test using a probabilistic learning procedure. One spatial location was rewarded with an 80% probability and the other spatial location rewarded with a 20% probability. After reaching acquisition criterion of 10 consecutive correct trials, the spatial location -reward contingencies were reversed in the following test session. Bilateral and unilateral PPTg-lesioned rats acquired the spatial discrimination test comparable to that as sham controls. In contrast, bilateral PPTg lesions, but not unilateral PPTg lesions, impaired reversal learning. The reversal learning deficit occurred because of increased regressions to the previously 'correct' spatial location after initially selecting the new, 'correct' choice. PPTg lesions also reduced the frequency of win-stay behavior early in the reversal learning session, but did not modify the frequency of lose-shift behavior during reversal learning. The present results suggest that the PPTg contributes to behavioral flexibility under conditions in which outcomes are uncertain, e.g. probabilistic reinforcement, by facilitating sensitivity to positive reward outcomes that allows the reliable execution of a new choice pattern.
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Introduction
A change in outcomes associated with a particular choice pattern can serve as a salient cue to switch an ongoing strategy. There is substantial evidence that prefrontal cortex, striatal and thalamic circuitry support a behavioral switch when there is a change in outcomes associated with a learned strategy (Birrell & Brown, 2000; Brown, Baker, & Ragozzino, 2010; Chudasama, Bussey, & Muir, 2001; Floresco, Block, & Tse, 2008; Kim & Ragozzino, 2005; McBride & Slotnick, 1997; Palencia & Ragozzino, 2006; Ragozzino, Kim, Hassert, Minniti, & Kiang, 2003; Ragozzino & Rozman, 2007) . Less is known about how different brainstem structures may affect behavioral flexibility when a change in outcomes for a learned choice pattern occurs. The pedunculopontine tegmental nucleus (PPTg) is one brainstem structure that may play a role in behavioral flexibility. The PPTg projects to basal ganglia structures (Martinez-Gonzalez, Bolam, & Mena-Segovia, 2011) shown to be involved in behavioral flexibility including the dorsomedial striatum (Baker & Ragozzino, 2014b) , nucleus accumbens core (Floresco, Ghods-Sharifi, Vexelman, & Magyar, 2006) and subthalamic nucleus (Baker & Ragozzino, 2014a) . The PPTg also projects to thalamic subregions that support behavioral flexibility such as the mediodorsal thalamus (Chudasama et al., 2001; Oakman, Faris, Cozzari, & Hartman, 1999; Parnaudeau et al., 2015) and parafascicular thalamic nucleus (Brown et al., 2010) . Further, the PPTg receives input from the medial prefrontal cortex (Holmstrand & Sesack, 2011; Kita & Kita, 2011; Semba & Fibiger, 1992) which is critical for behavioral switching (Baker & Ragozzino, 2014a,b; Floresco et al., 2008; Reichel et al., 2015) . Thus, the PPTg is well positioned to contribute to switches in learned choice patterns with a change in reward contingencies.
Past studies suggest that the PPTg may support a flexible shift in choice patterns with a change in reward contingencies. For example, neurotoxic lesions of the PPTg impair win-shift performance in a radial-arm maze (Taylor, Kozak, Latimer, & Winn, 2004) . In the delayed win-shift test, PPTg lesions led rats to commit more errors by choosing arms that were rewarded in the training phase, as well
